Recently engineered fusions of an endolysin and a selected outer membrane permeabilizing 60 peptide (Artilysin®s) were shown to display high activity against Gram-negative bacteria (3-5).
61
In addition, the analysis of endolysins has also led to the development of new biotechnological 62 tools for bacterial diagnostics and detection, among others (6).
63
Depending on their origin, the structure of endolysins varies. In general, most of the Afterwards, cells were washed in PBS pH 7.4 and concentrated to an OD 600nm of 1.5 also in PBS.
148
To determine the muralytic activity, 30 μl of Gp110 were added to 270 μl of OM permeabilized 
154
The effect of pH and temperature on the lytic activity of the endolysin (final 155 concentration 2 nM) was assessed by the same method with some modifications: for the pH-9 was resuspended in universal pH buffer adjusted to the optimal pH for the endolysin activity 162 and the residual activity was tested at room temperature. For both experiments, the relative 163 muralytic activity was calculated. All assays were performed in triplicate. Statistical analyses 164 were performed using one-way ANOVA and the Tukey post-hoc test.
165
In vitro antibacterial activity 166 The antibacterial assay has been performed similarly as previously described (5). Mid- 
Analysis of PG fragments solubilized by Gp110

178
The PG bond cleaved by Gp110 was determined using E. coli BW25113 Δlpp PG as a 179 substrate. PG was extracted as previously described using boiling SDS (26). A total of 500 µg of 
212
Biochemical characterization of Gp110 peptidoglycan-degrading activity 213 The predicted PG hydrolytic activity of Gp110 was confirmed and characterized using 214 OM-permeabilized P. aeruginosa cells as a substrate (24) to allow the endolysin to reach the PG 215 layer and exert its enzymatic activity, which is measured by a turbidity assay (25).
216
Incubation of Gp110 with the substrate in universal buffer adjusted to different pHs showed 217 that this enzyme is active at pH values ranging from 4 to 11, maintaining between 16.0 ± 2.67% 218 and 47.0 ± 6.9% of its maximal activity at pH 4 and 11, respectively. The highest activity is 219 achieved in the pH range of 6-9 (between 83.6 ± 13.0% and 93.6 ± 1.4%, respectively), (Figure   220 1.). Of note is the significant decrease in activity below pH 6 and above pH 9, losing >50% of the 
Gp110 antibacterial activity
231
The in vitro antibacterial activity of the endolysin was tested against P. aeruginosa PAO1 and S.
232
Typhimurium LT2 in the presence or absence of EDTA, malate and lactate as OM permeabilizers 233 (31). As expected, the activity of 2.5 µM Gp110 alone was insignificant against both strains. Comparing the Gp110 specific activity with other endolysins analyzed using the same 295 method under optimal conditions (Table 1 .), this endolysin shows the highest enzymatic activity 296 described to date, 1.7-fold more active than the second most active endolysin, OBPgp279, 297 which has also a modular structure and a predicted lysozyme-like muramidase activity (21).
298
Compared to other Salmonella phage endolysins, Gp110 has a 2.5-and 24.8-fold higher activity 299 than PVP-SE1gp146 and PsP3gp10, respectively, and even a 85.6-fold higher activity than Lys68 300 (Table 1. ). The optimal pH for Gp110 activity is pH 8 (Figure 1.) 
